Strain CC-MHSW-1 T was isolated during investigations into the biodiversity of marine bacteria in water samples collected at a coastal hot spring (water temperature 55 u C; pH 7.3; salinity 32 %) located on a volcanic island (Green Island) in the Pacific Ocean, off the east coast of Taiwan (22 u 399 N 121 u 299 E). Strain CC-MHSW-1 T was isolated and maintained on Marine Agar 2216 (MA; Difco) after incubation at 45 u C for 48 h. Subcultivation was performed on MA at 45 u C for 2 days. The strain was preserved at 280 u C in Marine Broth 2216 (MB; Difco) with 20 % (v/v) glycerol or by lyophilization.
Gram-staining was performed as described by Gerhardt et al. (1994) . Poly-b-hydroxybutyrate granules were observed under a light microscope after staining the cells with Sudan black. Cell morphology was observed under a Zeiss light microscope at 61000. Gliding motility was investigated by using phase-contrast microscopy of a hanging-drop preparation from a culture grown in MB (Bernardet et al., 2002) . The pH range for growth was determined in MB. The pH was adjusted to values between pH 3 and pH 11 (at 0.5 pH unit intervals) prior to sterilization using appropriate biological buffers (Chung et al., 1995) . Growth at 10-55 u C [10, 15, 20, 25, 30 and 35 u C and 35-60 u C (5 u C intervals)] was measured in MB. Anaerobic growth was assessed in MB incubated in an Oxoid AnaeroGen system (Miller et al., 1995) . Growth under these different conditions was recorded by measuring the OD 595 of the cultures with time. Tests for catalase and oxidase activities and for hydrolysis of casein, starch and Tweens 20, 40, 60 and 80 were performed as described by Cowan & Steel (1965) . Hydrolysis of aesculin, gelatin and urea and nitrate reduction were investigated as described by Lányí (1987) (Bruns et al., 2001) . H 2 S production was examined as described by Bruns et al. (2001) . Acid production from carbohydrates was determined according to the method of Leifson (1963) . The morphological, physiological and biochemical characteristics of strain CC-MHSW-1 T are presented in the genus and species descriptions and in Table 1 . Other biochemical characteristics were investigated with GN-II (Biolog), API ZYM, API 20E and API 20NE test systems.
The 16S rRNA gene sequence of strain CC-MHSW-1 T was determined and analysed as described previously (Young et al., 2005) . Analysis was performed by using the software package MEGA2 (Molecular evolutionary genetics analysis) version 2.1 (Kumar et al., 2001) , after multiple alignments of the data by CLUSTAL_X (Thompson et al., 1997) . The distance matrix method (distance options according to the Kimura two-parameter model), including clustering by neighbour-joining ( Fig. 1 ) and a discrete character-based maximum-parsimony method, were used. In each case, bootstrap values were calculated based on 1000 replications. The 16S rRNA gene sequence of strain CC-MHSW-1 T was a continuous stretch of 1400 bp. Sequence similarity calculations indicated that strain CC-MHSW-1 T showed the greatest degree of similarity to L. saemankumensis SMK-117 T (93.8 %) and to members of the genera Maritimibacter (92.1 %), Oceanicola (91.0-92.1 %), and Roseivivax (92.1-92.4 %). A higher gene sequence similarity (96.9 %) was found with the proposed type strain of 'Piezobacter thermophilus' strain 108 (Takai et al., 2009) , but the name of this taxon has not been validly published and hence this taxon was not considered in this study. Lower sequence similarities (,91 %) were found with all other representative genera shown in Fig. 1 . Strain CC-MHSW-1 T formed a distinct branch supported by a low bootstrap percentage in the neighbour-joining and maximum-parsimony trees. The respiratory quinones of strain CC-MHSW-1 T were extracted, separated and identified as described previously by Collins et al. (1979) and analysed by HPLC as described by Groth et al. (1996) . Ubiquinone 10 (Q-10) was the predominant respiratory quinone.
Polar lipids extracted according to the method of Minnikin et al. (1979) were identified by two-dimensional TLC as described by Collins & Jones (1980) . Strain CC-MHSW-1 T exhibited a complex pattern of polar lipids. The predominant polar lipids were phosphatidylcholine, phosphatidylglycerol and phosphatidylethanolamine. These polar lipids were found also in Lutimaribacter saemankumensis SMK-117
T , but strain CC-MHSW-1 T also contained minor amounts of diphosphatidylglycerol. Diphosphatidylglycerol has been detected in Roseisalinus antarcticus (Labrenz et al., 2005) , but this strain does not contain phosphatidylethanolamine. In contrast to L. saemankumensis SMK-117 T , six unidentified phospholipids, three unknown aminolipids and a glycolipid were also detected in strain CC-MHSW-1 T (see Supplementary Fig. S1 in IJSEM Online).
Fatty acid methyl esters were obtained from cells cultivated on MA for 48 h at 28 u C by saponification, methylation and extraction as described previously (Kämpfer & Kroppenstedt, 1996) and separated by a gas chromatograph (model 5898A, Hewlett Packard). Peaks were automatically integrated and fatty acid names and percentages were determined using the Microbial Identification standard software package MIDI (Sasser, 1990) . The fatty acid profile of strain CC-MHSW-1 T was characterized by large amount of unsaturated (C 18 : 1 v7c) fatty acids. In addition, low amounts of hydroxylated fatty acids C 10 : 0 3-OH, C 11 : 0 3-OH, C 12 : 0 3-OH, C 12 : 1 3-OH, and C 16 : 0 2-OH were detected, which enabled the novel strain to be differentiated from the most closely related taxa. The detailed fatty acid pattern of strain CC-MHSW-1 T is given in Table 2 .
For the determination of the G+C content, DNA was prepared and degraded enzymically into nucleosides as described by Mesbah et al. (1989) . The nucleoside mixture obtained was then separated by HPLC. The DNA G+C content was 64.7 mol%.
DNA-DNA relatedness experiments were not performed between strain CC-MHSW-1 T and its closest phylogenetic neighbours as the level of 16S rRNA gene sequence similarity between these strains was ,94 %, which was clearly below the cut-off value of 97 % suggested by Stackebrandt & Goebel (1994) for the genomic distinction of species.
From the results of 16S rRNA gene sequencing it appears that strain CC-MHSW-1 T is distinct from members of the genera Lutimaribacter, Maritimibacter and Oceanicola and also from any other genera in the family Rhodobacteraceae. The novel strain could be differentiated from all members of the genera Lutimaribacter, Maritimibacter and Oceanicola by a combination of growth characteristics, morphological characteristics, polar lipid and fatty acid profiles and physiological properties.
On the basis of these results, it is proposed that strain CC-MHSW-1 T represents a new genus and novel species in the family Rhodobacteraceae for which the name Jhaorihella thermophila gen. nov., sp. nov. is proposed. Description of Jhaorihella gen. nov. [Jha.o.ri.hel9la . N.L. fem. dim. n. Jhaorihella named after Jhaorih, or 'morning sun' in Chinese, the name of a coastal hot spring on a small volcanic island (Green Island) in the Pacific Ocean, off the eastern coast of Taiwan, the geographical origin of the type strain].
Jhaorihella
Cells are Gram-negative-staining, non-motile, aerobic, nonspore-forming irregular rods. Optimal growth occurs between 37 and 45 u C. The fatty acid profile is characterized by a large amount of unsaturated (C 18 : 1 v7c) fatty acids. In addition, low amounts of hydroxylated fatty acids C 10 : 0 3-OH, C 11 : 0 3-OH, C 12 : 0 3-OH, C 12 : 1 3-OH and C 16 : 0 2-OH are detected. The predominant polar lipids of the type species are phosphatidylcholine, phosphatidylglycerol and phosphatidylethanolamine. Minor amounts of diphosphatidylglycerol, six unidentified phospholipids and three aminolipids and traces of a glycolipid are also detected. The respiratory lipoquinone is ubiquinone (Q-10). The DNA G+C content of the type strain of the type species is 64.7 mol%. As shown by 16S rRNA gene sequence analysis, the genus belongs to the family Rhodobacteraceae.
The type species is Jhaorihella thermophila.
Description of Jhaorihella thermophila sp. nov.
Jhaorihella thermophila (ther.mo9phi.la. Gr. adj. thermos hot; Gr. adj. philos loving; N.L. fem. adj. thermophila heatloving).
In addition to the characteristics reported above in the genus description, cells are 1.0~1.2 mm in width and 2.0~5.0 mm in length. Some cells are irregularly rodshaped. Growth is visible after incubation for 24 h on MA at 37 u C. Colonies on MA are beige-coloured and circular with a spreading edge. Growth does not occur on tryptic soy, nutrient or yeast extract agars. Growth occurs at 25-55 u C (optimum, 37-45 u C), but not at 20 u C or 60 u C. Growth occurs at pH 5.0-9.0 (optimum, pH 8.0) and in the presence of 2-6 % (w/v) NaCl (optimum, 3-4 %). Table 1 . The fatty acid profile of strain CC-MHSW-1 T is given in Table 2 .
The type strain, CC-MHSW-1 T (5JCM 15068 T 5CCM 7767 T ), was isolated from a coastal hot spring, Taiwan. The DNA G+C content of the type strain is 64.7 mol%. *Summed features represent groups of two or three fatty acids that could not be separated by GLC with the MIDI system. Summed feature 1 contained iso-C 15 : 1 and/or C 13 : 0 3-OH. Summed feature 3 contained C 16 : 1 v7c and/or iso-C 15 : 0 2-OH.
